Abstract. At the beginning of the present work the basic facts on generalized Riemannian space (GR N ) in the sense of Eisenhart's definition [Eis] and also on infinitesimal deformations of a space are given. We study the Lie derivatives and infinitesimal deformations of basic covariant and contravariant tensor at GR N .
1. Introduction 1.0. At the beginning we are giving basic information on generalized Riemannian spaces and on infinitesimal deformations of a space. The symmetric, respectively antisymmetric part of the basic tensor are
A generalized Riemannian space GR
from where it follows that (1.3)
For the lowering and raising of indices in GR N one uses the tensor h ij respectively h ij , where [Ya, Ya1, St, Sch, MVS, MVS1] .
ε being an infinitesimal, is called infinitesimal deformation of a space GR N , determined by the vector field z = (z i ), which is called a field of infinitesimal deformations (1.7).
We denote with (i) local coordinate system in which the point x is endowed with coordinates x i , and the pointx with the coordinatesx i . We will also introduce a new coordinate system (i ), corresponding to the point Definition 1.2. The pointx is said to be deformed point of the point x, if (1.7) holds. Geometric objectĀ(i, x) is deformed object A(i, x) with respect to deformation (1.7), if its value at system (i ), at the point x is equal to the value of the object A at the system (i) at the pointx, i.e. if
Definition 1.3. The magnitude DA, the difference between deformed objectĀ and initial object A at the same coordinate system and at the same point with respect to (1.7), i.e.
(1.10)
is called Lie difference (Lie differential), and the magnitude
is Lie derivative of geometric object A(i, x) with respect to the vector field
Using the relation (1.10), for deformed objectĀ(i, x) we have
and thus we can expressĀ, finding previously DA. The known main cases are:
According to (1.10) we have Dx
, i.e. for the coordinates we have
i.e. Lie derivative of the scalar function is derivative of this function in direction of the vector field z.
For a tensor of the kind (u, v) we get
where we denoted
For the vector dx i we have
In the same way, as for the tensors, for the connection coefficients we have
From (1.11) we have
and, for study infinitesimal deformations of geometric objects, it is enough to study their Lie derivatives, and that is what we are doing in the present work.
2. Lie derivative of the basic tensor 2.1. Based on the equations (2.12) at [VMS] , for the Lie derivative of a tensor t
where (λ, µ, ν) ∈ {(1, 2, 2), (2, 1, 1), (3, 4, 3), (4, 3, 4)}. By applying to the tensor g ij one obtains two cases
because the third case reduces to the second and the fourth case reduces to the first case. On account of
the previous equations become
In the case of Riemannian space R N (g ij = g ji = h ij , k ij = 0), we obtain the known equation
where by ; is denoted covariant derivative with respect to Christoffel symbols at R N . From here it follows that, forming at GR N by h ij (symmetric part of g ij ) Christoffel symbols Γ 0 i.jk , Γ 0 i jk , with respect to (1.5), we obtain a corresponding R N , and, based on (2.4):
Based on exposed the following theorem is valid. 
Let us firstly determine
herefrom, using properties of the Lie derivatives:
From here, composing with h jq and applying (2.7):
For the non symmetric tensor g ij based on (2.6), we obtain 
